the Canadian population. The first cycle of data collection was carried out in 1994-1995, and continued every second year thereafter. Compared with the first cycle, the second cycle included significantly more study subjects.
Subjects were sampled from each province excluding those living in Indian reserves, Canadian military bases, and some remote areas in Quebec and Ontario. The NPHS used a multistage stratified sampling design to select households. One person from each household was randomly selected for the in-depth health survey. A total of 81 804 people participated in the survey, with a response rate of 82.6% (73 402 aged ജ12 and 8402 Ͻ12). 10 The survey was conducted by a telephone interview, and included items on health status and health determinants such as SES, physical activity, body weight, height, and use of health services. The present analysis was based on 39 021 subjects (17 730 men and 21 291 women) who were ജ40 years old.
Respondents who answered the following question with an affirmative response were considered as diabetic patients: 'Do you have diabetes diagnosed by a health professional?' Socioeconomic status indicators included educational attainment and income adequacy. Education was grouped into three levels based on the years of education individual gains: less than secondary school education, which indicates not finishing 12 years' basic education, secondary school education completed, and post-secondary school education, which indicates gaining more after 12 years' basic education. Income adequacy was classified into low-, middle-, and high-income groups on the basis of total household income and the number of household members (Table 1) .
Potential confounding factors included in this analysis were age, area of residence, body mass index (BMI), and physical activity. Body weight and height were recorded for those under 65 years by self reporting, and BMI was calculated from the equation BMI = weight(kg)/height(m) 2 ; subjects were grouped into Ͻ30.0 or ജ30.0 categories. Physical activity was grouped as 'active', 'moderate', or 'inactive' based on leisure time energy expenditure. 10 The association between SES and diabetes was examined among men and women separately. We calculated the prevalence of diabetes and associated 95% CI stratified by SES and other risk factors. Statistical significance between SES groups was determined if there was no overlap for the 95% CI of the prevalences. Logistic regression was used to evaluate associations between indicators of SES and the prevalence of diabetes after adjustment for other factors. The observations with missing residence area and education were excluded from the analysis, but those with missing income adequacy and BMI were included and categorized into separate groups considering their substantial amount. Following Chen et al., 11 we used the Rao-Wu bootstrap method for variance estimation in order to take into account the complex survey design. All analysis was conducted using SAS 8.
Results
The prevalence of diabetes was higher among men than women, 6.6% (95% CI: 5.8-7.5%) versus 5.1% (95% CI: 4.6-5.7%). The prevalence increased with decreasing income and education (Table 2) ; however, the difference in the prevalence among SES levels was significant only in women.
Both men and women Ͻ65 years old with BMI ജ30 kg/m 2 had a significantly higher prevalence of type 2 diabetes compared with those with a BMI Ͻ30 kg/m 2 . Specifically, the prevalence of diabetes was 9.2% (95% CI: 6.6-11.8%) among men with BMI ജ30 kg/m 2 versus 3.9% (95% CI: 3.0-4.7%) for men with BMI Ͻ30 kg/m 2 , and 9.7% (95% CI: 7.1-12.3%) versus 2.4% (95% CI: 1.7-3.0%) for women. Inactive women had a higher prevalence compared with active women, 5.8% (95% CI: 5.0-6.6%) versus 3.3% (95% CI: 2.4-4.3%). Exercise was not significantly associated with diabetes in men.
The influence of age and area of residence on diabetes has been reported previously. 12 Younger people tend to have higher income and education levels. The average age in years was 65, 63, and 52 for the low-, middle-, and high-income groups, and 65, 55, and 52 for the low-, middle-, and high-education groups. The BMI data were only collected for those under 65 years old, and the average BMI was similar across the income and education levels. In addition, low income adequacy was associated with female sex, and both low income adequacy and low education were associated with rural living, and sedentary lifestyle (Table 3) .
Multiple logistic regression models were constructed to assess the effects of SES on the prevalence of diabetes. Table 4 shows the OR for SES in relation to diabetes before and after adjusting for age only, and for age, area of residence, BMI, and physical activity. Women of low or middle income had a significantly higher risk compared with those with high income. The association between income and diabetes in men was not significant after adjusting for these covariates. Similarly, the adjusted OR for subjects with less than secondary school education was significantly greater than the OR for those with post-secondary school education only among women.
Residual confounding effect might exit when subjects were grouped into four BMI categories. Body mass index as a continuous variable was further adjusted for the association between SES and diabetes among subjects 45-64 years of age. The information on body weight and height was not collected for those ജ65 years. Low income was significantly associated with the prevalence of diabetes in women (OR = 2.36, 95% CI: 1.35-4.14), but not in men. Women with lower education tended to have a higher risk of diabetes, but no such trend was observed in men.
Discussion
Cross-sectional data from a representative sample of the Canadian population suggest that low SES is associated with a higher prevalence of self-reported diabetes among individuals ജ40 years of age, with the elevation in risk being greater in women than in men. As indicated below, it is believed that selfreported diabetes in this analysis is mainly type 2 diabetes. The World Health Organization (WHO) and the American Diabetes Association (ADA) have clarified the diagnosis and classification of type 1 and type 2 diabetes. 13, 14 Unfortunately, implementation of these diagnostic criteria is impractical in large-scale epidemiological studies. As in most population-based studies, the determination of diabetes in the present analysis was based on self-reported physician-diagnosed diabetes. Type 1 diabetes occurs primarily among young people Ͻ30 years. 6, 15 It is reasonable to assume that self-reported diabetes for people ജ40 years of age is mainly type 2 diabetes. One study has indicated that the reliability of self-reported diabetes was high, with a Kappa of 0.85 in Canada. 16 There is evidence of a negative association between SES and the prevalence of type 2 diabetes from previous studies. Connolly et al. 6 found that people living in the most deprived areas in a health district of the UK had the highest prevalence of type 2 diabetes. Several studies conducted in the US and other developed countries found a higher prevalence of the disease among subjects who were less educated, of a lower income, or unemployed. 5, 7 Using data from the 1994-1995 NPHS, James et al. 9 found that people of both genders who earned less demonstrated a higher prevalence of diabetes without adjustment for potential confounders. a The prevalence estimates were weighted to the general population.
b Bootstrap estimate of 95% CI. Educational attainment has been widely used as an indicator of SES because of its relation to income, occupation, and social prestige. Education also reflects knowledge of health issues, willingness to seek health information, and healthy lifestyle behaviours. Education is most strongly and consistently associated with the ability to recall risk factors for cardiovascular disease. 17 A study conducted in The Netherlands showed that diabetic subjects with low education utilized fewer services relevant to diabetes care. 18 Better-educated Canadian adults tend to have fewer risk factors for cardiovascular disease, most of which also influence diabetes. 8 Income adequacy reflects the economic status of a household. Having a higher income means having access to goods and services of greater monetary value, with concomitant health benefits. The consumption of more expensive foods may lead to reduced intake of saturated fat; and similarly, more affluent individuals may enjoy regular physical exercise as a consequence of membership of fitness clubs.
To date, gender-related differences in the association between SES and diabetes have remained unclear. In a study of 353 men and 329 women 35-76 years of age, Unwin et al. 19 found a relationship between glucose intolerance and manual social class in women, independent of age, BMI, and waist-hip ratio. A weaker non-significant relationship was also reported in men. A study of 1288 Mexican Americans and 929 Anglos living in three San Antonio neighbourhoods showed that the risk of the onset of diabetes fell with rising SES in both Mexican American men and women, although the decline was less pronounced in men. 20 The reasons for these gender-related differences in the association between the risk of diabetes and SES need to be explored. The influence of SES on population health is complex. Men and women in different social classes may demonstrate different perception of health, health behaviours, and lifestyles. In the present analysis, obesity was strongly associated with income, education, and type 2 diabetes. It is well known that low SES is associated with obesity, particularly among women. 21 Physical inactivity is another predictor of type 2 diabetes. Well-educated individuals are more likely to engage in physical activities. 22 Whereas Ford et al. found that women of higher SES were significantly more active than those of lower SES, this difference was not apparent in men. 23 Diet has long been considered as a possible cause of diabetes. 24 However, the impact of SES on the dietary structure is complex. Kinsey 25 has stated that people of all socioeconomic groups are spending a smaller per cent of their disposable income on food and that the continuous introduction of affordable new healthy foods makes it difficult to differentiate socioeconomic groups in the US by nutritional status. However, studies conducted in Canada showed that lower household income was inversely associated with fat intake and smoking, 26 and that certain dietary habits, such as consumption of 'junk food', were most closely related to fat intake among low-income people. 27 Differences in dietary structure, including fat intake, smoking and alcohol consumption, still exist among socioeconomic groups defined by income and education. However, there is a lack of evidence for gender differences in dietary fat intake among people in different income groups.
Because of the cross-sectional nature of the NPHS, it is difficult to determine if there is a causal relationship between SES and diabetes. As argued above, low SES may increase the risk of diabetes, although diabetes may also result in low SES level. Diabetic patients may be more likely to be unemployed because of their health status, and therefore receive less income. If this is in fact the case, the effect of low SES on diabetes may be overestimated. On the other hand, Kraut et al. found that, based on a prospective study in Manitoba, Canada, although diabetic individuals with complications were twice as likely to be unemployed than non-diabetic individuals, the difference was not evident for diabetic individuals without complications. 28 People with severe long-term chronic conditions were not likely included in this survey. It is reasonable to assume that the percentage having complications for the diabetic patients in this analysis was low. Furthermore, the influence of low SES on the onset of diabetes in deprived population groups may be underestimated because people of low SES are less likely to have routine health examinations, including blood or urine glucose tests. 6 In this study, there is a lack of measures of central obesity, and both body weight and height were not objectively measured but self-reported. There is a tendency that men overreport their height and women under-report their weight. Such a reporting bias, however, is small and non-differential to disease outcomes, and has little impact on association estimation. 29 In summary, we found that Canadian women ജ40 years of age of low SES had a higher prevalence of type 2 diabetes, independent of age, area of residence, obesity, and physical inactivity. This relationship was weaker in men and accounted for the confounding factors stated above. The definitive reasons for this gender difference remain unclear, and require further investigation.
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